High glucose-induced LIF suppresses osteoblast differentiation via regulating STAT3/SOCS3 signaling.
High glucose (HG) is conceived to regulate bone metabolism in patients with diabetic mellitus (DM). In the present study, we examined the level of leukemia inhibitory factor (LIF), a pleiotropic cytokine in interleukin (IL)-6 family, in T2DM patients and investigated the regulation by HG on the induction of LIF/signal transducer and activator of transcription 3 (STAT3) signaling. Then we determined the regulation of HG and LIF on the osteoblast differentiation via measuring the ALP activity, matrix mineralization, and the expression of alkaline phosphatase (ALP), Runt-related transcription factor 2 (RUNX2), Osteocalcin (OCN) and osteopontin (OPN) in human osteoblast MG-63 cells. In addition, we evaluated the dependence of suppressor of cytokine signaling 3 (SOCS3)/STAT3 signaling in the progress. Results indicated significantly higher serum levels of high-sensitivity C-reactive protein (hsCRP), IL-1β, IL-6 and LIF in T2DM patients. HG induced markedly higher levels of these cytokines in vitro. Furthermore, either HG or LIF reduced the expression of ALP, OCN and RUNX2 in both mRNA and protein levels. In addition, LIF markedly promoted the expression of SOCS3, significantly upregulated the phosphorylation of STAT3 in MG-63 cells; and the downregulation of the four osteogenic differentiation-associated markers were restored by 50 or 100nM STAT3 inhibitor, JSI-124. In summary, this study has shown that LIF is implicated in the HG-mediated inhibition of osteoblast differentiation, via promoting STAT3/SOCS3 signaling. This study may provide insights into the signal pathway of HG-induced bone loss or delayed injured joint healing.